PRELIMINARY AMENDMENT Page 9 

Serial Number: 10/678,961 Dkt: 341.023US1 

Filing Date: October 3, 2003 

Title: VECTORS FOR DIRECTIONAL CLONING 



In the Claims 

Please amend the claims as follows: 

1 . (Original) A method for the directional subcloning of DNA fragments comprising: 

a) providing a first vector comprising a first selectable marker gene and a DNA sequence 
of interest, w^hich DNA sequence of interest is flanked by at least two restriction enzyme sites, 
wherein at least one of the flanking restriction enzyme sites is a site for a first restriction enzyme 
which has infi-equent restriction sites in cDNAs or open reading fi-ames from at least one species 
and generates complementary single-strand DNA overhangs, wherein at least one of the flanking 
restriction enzyme sites is for a second restriction enzyme which has infrequent restriction sites 
in cDNAs or open reading frames from at least one species and generates ends that are not 
complementary to the overhangs generated by the first restriction enzyme, wherein digestion of 
the first vector with the first restriction enzyme and the second restriction enzyme site generates a 
first linear DNA fi^agment which lacks the first selectable marker gene but comprises the DNA 
sequence of interest; 

b) providing a second vector comprising a second selectable marker gene which is 
distinguishable from the first selectable marker gene and non-essential DNA sequences, 
optionally including a counterselectable gene, which non-essential sequences are flanked by at 
least two restriction enzymes sites, wherein at least one of the flanking restriction enzyme sites in 
the second vector is for a third restriction enzyme which generates complementary single-strand 
DNA overhangs that are complementary to the single-strand DNA overhang generated by the 
first restriction enzyme in the first linear DNA fragment, wherein at least one of the flanking 
restriction sites in the second vector is for a fourth restriction enzyme which generates ends that 
are not complementary to the ends generated by the first or third restriction enzyme but can be 
ligated to the ends generated by the second restriction enzyme, and wherein digestion of the 
second vector with the third restriction enzyme and the fourth restriction enzyme generates a 
second linear DNA fi-agment which lacks non-essential DNA sequences but comprises the 
second selectable marker, which second linear DNA fragment is flanked by ends which permit 
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the oriented joining of the first Unear DNA fragment to the second linear DNA fragment; and 
c) combining the first and second vectors, the first vector and the second Hnear DNA 
fragment, or the second vector and the first Unear DNA fragment in a suitable buffer with one or 
more restriction enzymes and optionally DNA ligase under conditions effective to result in 
digestion and optionally ligation to yield a mixture optionally comprising a third vector 
comprising the first and second linear DNA molecules v^hich are joined in an oriented manner. 

2. (Original) The method of claim 1 wherein the second restriction enzyme generates blunt 
ends and the first linear DNA fragment is flanked by a first single-strand DNA overhang and a 
blunt end. 

3. (Original) The method of claim 1 wherein the first and third restriction enzymes are not 
the same. 

4. (Original) The method of claim 1 wherein the second and fourth restriction enzymes are 
not the same. 

5. (Original) The method of claim 1 wherein the second and fourth restriction enzymes 
generate blunt ends. 

6. (Original) The method of claim 1 wherein the first restriction enzyme is Sgfl. 

7. (Original) The method of claim 6 wherein the second restriction enzyme is Pmel. 

8. (Original) The method of claim 1 wherein the third restriction enzyme generates a 3' TA 
overhang. 

9. (Original) The method of claim 8 wherein the third restriction enzyme is Pvul or PacL 
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10. (Original) The method of claim 1 wherein the DNA sequence of interest comprises an 
open reading frame comprising one or more sites for the first or second restriction enzyme. 

1 1 . (Original) The method of claim 1 0 wherein prior to digestion with the one or more 
restriction enzymes, the sites for the one or more restriction enzymes in the open reading frame 
are protected so as to prevent digestion. 



12. (Original) The method of claim 1 1 wherein the sites are protected by methylation. 

13. (Original) The method of claim 12 wherein prior to methylation the flanking sites for the 
first or second restriction enzyme are contacted with an oligonucleotide complementary to the 
flanking restriction enzyme site and RecA. 

14. (Original) A vector system for cloning comprising: 

a first vector comprising a first selectable marker gene and a DNA sequence of interest, 
which DNA sequence of interest is flanked by at least two restriction enzyme sites, wherein at 
least one of the flanking restriction enzyme sites is a site for a first restriction enzyme which has 
infrequent restriction sites in cDNAs or open reading frames from at least one species and 
generates complementary single-strand DNA overhangs, wherein at least one of the flanking 
restriction enzyme sites is for a second restriction enzyme which has infrequent restriction sites 
in cDNAs or open reading frames from at least one species and generates ends that are not 
complementary to the overhangs generated by the first restriction enzyme, wherein digestion of 
the first vector generates a first linear DNA fragment which lacks the first selectable marker gene 
but comprises the DNA sequence of interest, wherein the restriction enzyme sites are designed 
such that the first linear DNA fragment can be religated directly to a second vector comprising a 
second selectable marker gene which is distinguishable from the first selectable marker gene and 
non-essential DNA sequences, optionally including a counterselectable gene, which non-essential 
DNA sequences are flanked by at least two restriction enzymes sites, wherein at least one of the 
flanking restriction enzyme sites in the second vector is for a third restriction enzyme which 
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generates complementary single-strand DNA overhangs which are complementary to the single- 
strand DNA overhangs generated by the first restriction enzyme, wherein at least one of the 
flanking restriction sites in the second vector is for a fourth restriction enzyme which generates 
ends that are not complementary to the ends generated by the first or third restriction enzyme but 
can be ligated to the ends generated by the second restriction enzyme, wherein digestion of the 
second vector with the third and fourth restriction enzymes generates a second linear DNA 
fragment which lacks the non-essential DNA sequences but comprises the second selectable 
marker gene, wherein the second linear DNA fragment is flanked by ends which permit the 
oriented joining of the first linear DNA fragment to the second linear DNA fragment. 

15. (Original) The vector system of claim 14 wherein the second restriction enzyme generates 
blunt ends and the first linear DNA fragment is flanked by a first single-strand DNA overhang 
and a blunt end. 

16. (Original) The vector system of claim 14 wherein the first and third restriction enzymes 
are not the same. 

17. (Original) The vector system of claim 14 wherein the second and fourth restriction 
enzymes are not the same. 

18. (Original) The vector system of claim 14 wherein the second and fourth restriction 
enzymes generate blunt ends. 

1 9. (Original) The vector system of claim 14 wherein ligation and oriented jointing yields a 
third vector encoding a N-terminal fiision protein which is encoded by the DNA sequence of 
interest and nucleic acid sequences 5' to the 3' end of the second linear DNA fragment. 



20. (Original) The vector system of claim 14 wherein ligation and oriented joining yields a 
third vector encoding a C-terminal fusion protein which is encoded by the DNA sequence of 
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interest and nucleic acid sequences 3' to the 5' end of the second hnear DNA fragment. 

21 . (Original) The vector system of claim 14 wherein ligation and oriented joining yields a 
third vector encoding a fusion protein which is encoded by the DNA sequence of interest and 
nucleic acid sequences 5* and 3* to the respective 3* and 5* end of the second linear DNA 
fragment. 

22. (Original) The vector system of claim 14 wherein ligation and oriented joining yields a 
third vector encoding a fusion protein encoded by the DNA sequence of interest and the 
exchange site(s) created by the oriented joining. 

23. (Original) The vector system of claim 14 wherein one of the restriction enzymes is Aarl, 
Ascl BbrCl Cspl Dral, Fsel, Notl, Nrul, Pad, Pmel, Pvul, Sapl Sdal Sfil, Sgfl, Spa, Srfl, 
Swal, or a restriction enzyme which has the same recognition site as Aarl, Ascl, BbrCl, Cspl, 
Dral Fsel Notl, Nrul, Pad, Pmel, Pvul, Sapl, Sdal, Sfil, Sgfl, Spli, Srfl, Swal. 

24. (Original) The vector system of claim 20, 21 or 22 wherein the fusion protein is a GST 
fusion protein, GFP fusion protein, thioredoxin fusion protein, maltose binding protein fusion 
protein, protease cleavage site fusion protein, metal binding domain fusion protein or 
dehalogenase fusion protein. 

25. (Original) The vector system of claim 20, 21 or 22 wherein the fusion protein is more 
soluble, easier to purify or easier to detect relative to the corresponding non-fusion protein. 

26. (Original) A kit comprising the vector system of claim 14. 



27. (Original) A method for producing a vector suitable for expression of an amino acid 
sequence of interest, comprising: 

combining at least two vectors in a suitable buffer with one or more restriction enzymes 
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and Optionally DNA ligase under conditions effective to result in digestion and optionally 
ligation to yield a mixture optionally comprising a third vector, wherein a first vector comprises a 
first selectable marker gene and a DNA sequence of interest, which DNA sequence of interest is 
flanked by at least two restriction enzyme sites, wherein two or more of the flanking restriction 
enzyme sites are sites for a first restriction enzyme which is a hapaxoterministic restriction 
enzyme, wherein digestion of the first vector with the first restriction enzyme generates a first 
linear DNA fragment which lacks the first selectable marker gene but comprises the DNA 
sequence of interest and a first pair non-self complementary single-strand DNA overhangs, 
wherein a second vector comprises a second selectable marker gene which is distinguishable 
fi-om the first selectable marker gene and non-essential DNA sequences that optionally include a 
counterselectable gene, which non-essential DNA sequences are flanked by two or more 
restriction enzyme sites, wherein two or more of the flanking sites in the second vector are for a 
second restriction enzyme which is a hapaxoterministic restriction enzyme, wherein digestion of 
the second vector with the second restriction enzyme generates a second linear DNA fi-agment 
which lacks non-essential DNA sequences but comprises the second selectable marker gene and 
a second pair of non-self complementary single-strand DNA overhangs, wherein each of the 
second pair of the non-self-complementary DNA overhangs is complementary to only one of the 
single-strand DNA overhangs of the first pair of non-self complementary single-strand DNA 
overhangs and permits the oriented joining of the first linear DNA firagment to the second linear 
DNA fragment. 



28. (Original) A method for producing a vector suitable for expression of an amino acid 
sequence of interest, comprising: 

combining at least two vectors in a suitable buffer with one or more restriction enzymes 
and optionally DNA ligase under conditions effective to result in digestion and optionally 
ligation to yield a mixture optionally comprising a third vector, wherein a first vector comprises a 
first selectable marker gene and a DNA sequence of interest, which DNA sequence of interest is 
flanked by at least two restriction enzyme sites, wherein at least one of the flanking restriction 
enzyme sites is a site for a first restriction enzyme which has infi*equent restriction sites in 
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cDNAs or open reading frames from at least one species and generates complementary single- 
strand DNA overhangs, wherein at least one of the flanking restriction enzyme sites is for a 
second restriction enzyme which has infrequent restriction sites in cDNAs or open reading 
frames from at least one species and generates ends that are not complementary to the overhangs 
generated by the first restriction enzyme, wherein digestion of the first vector generates a first 
linear DNA fragment which lacks the first selectable marker gene but comprises the DNA 
sequence of interest, wherein a second vector comprises a second selectable marker gene which 
is distinguishable from the first selectable marker gene and non-essential DNA sequences, 
optionally including a counterselectable gene, which non-essential DNA sequences are flanked 
by at least two restriction enzymes sites, wherein at least one of the flanking restriction enzyme 
sites in the second vector is for a third restriction enzyme which generates single-strand DNA 
overhangs which are complementary to the single-strand DNA overhangs generated by the first 
restriction enzyme, wherein at least one of the flanking restriction sites in the second vector is for 
a fourth restriction enzyme that which generates ends that are not complementary to the ends 
generated by the first or third restriction enzyme but can be ligated to the ends generated by the 
second restriction enzyme, and wherein digestion of the second vector with the third and fourth 
restriction enzymes generates a second linear DNA fragment which lacks the non-essential DNA 
sequences but comprises the second selectable marker gene, wherein the second linear DNA 
fragment is flanked by ends which permit the oriented joining of the first linear DNA fragment to 
the second linear DNA fragment. 

29. (Original) The method of claim 28 wherein the second restriction enzyme generates blunt 
ends and the first linear DNA fragment is flanked by a first single-strand DNA overhang and a 
blunt end. 



30. (Original) The method of claim 28 wherein the first and third restriction enzymes are not 
the same. 



3 1 . (Original) The method of claim 28 wherein the second and fourth restriction enzymes are 
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not the same. 



32. (Original) The method of claim 28 wherein the second and fourth restriction enzymes 
generate blunt ends. 

33. (Original) The method of claim 28 wherein one of the restriction enzymes is a class US 
restriction enzyme. 

34. (Original) The method of claim 33 wherein the class nS restriction enzyme is AccB71, 
Acem, AclWL, Adel, Ahdl, Alw26I, Alwl, AlwNl, ApaBl, AspEl, Aspl, AsuHPI, Bbsl, Bbvl, BbvU, 
BceS3l, Been, BciVl Bfil, Bgll, Binl, Bmrl, Bpil, Bpml, BpuKl, Bsal, 5se3DI, BseAl, BseGl, 
BseU, Bsem, Bsgl, Bsli, BsmM, BsmBl, BsmFl, BspMl, BsrDl, BstlU, BstAPl, BstFSl, BstXl, 
Bsu6l, Drain, Drdl, DseDl, Eamimi, EamllOSl, Earl, EehHKl, Eco311, EeoSll, £coNI, 
113961, Esp-il, Fokl, Paul, Gsul, Hgal, Hphl, MboH, MsiYl, Mwol, NruGI, PJMl, PflFl, Plel, 
Sfam, TspKL, KspSZll, Mmel, RleM, Sapl, Sfil, TaqU, Tthll II, mil IE, Van91I, Xagl, Xcml, or 
a restriction enzyme which has the same recognition site as AecBll, AeelE, ActWl, Adel, Ahdl, 
Alwiei, Alwl, Alwm, ApaBl, AspEl, Aspl, AsuHVl, Bbsl, Bbvl, Bbvll, Bce%2>l, Bcefl, BcNl, Bfil, 
Bga, Binl, Bmrl, Bpil, Bpml, BpuM, Bsal, Bse3Dl, Bse41, BseGl, BseU, BseRl, Bsgl, BsH, 
BsmM, BsmBl, BsmFl, BspMl, BsrDl, BstlU, BstAPl, BstFSl BstXl, Bsu6l, Dram, Drdl, 
DseDl, Eam\ 1041, Earn! 1051, Earl, EchYlKl, Eco31l, EcoSll, Ecdm, il396I, EspZl, Fokl, Paul, 
Gsul, Hgal, Hphl, MboU, MsiYl, Mwol, NruGl, PfJMl, PflFl, Plel, SfdNl, TspRI, Ksp632l, 
Mmel, Rlekl, Sapl, Sfil, Taqll, Tthl 1 II, Tthl 1 IH, Fan91I, Xagl, Xcml. 

35. (Original) The method of claim 33 wherein one of the restriction enzymes is Aval, 
AmaZll, Bcol, BsoBl, £co88I, AvaU, Eco47l, BmelBl, HgiEl, Sinl, Banl, AccBll, BshNl, Eco6Al, 
Bfinl, BstSFl, 5/cI, BpulOl, BsaMl, BscCl, Bsml, Mval2691, 55^12851, BsaOl, BsiEl, BstMCl, 
Bsell, Bsem, Bsrl, CfrlOl, Bsil, BssSl, BstlBl, BsiZl, AspS9l, Cfrl3l, Sau961, BsplllOl, Blpl, 
BpuXmi, Cein, Bst4Cl, BstDEl, Ddel, Cpol, Cspl, Rsrll, Dsal, BstDSl, Eco24l, Banll, 
£coT38I, FriOl, HgiJU, ^coBOI, Styl, BssTU, £coT14I, Erhl, Espl, Blpl, Bpul 1021, BsplllOl, 
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CelR, HgiAl, BsiRYiAl AlwlW, Aspm, BbvUl, Hina, Psp?Pl PpuMl PspSE, SanDl, Sdul, 
Bspl2S6I, Bmyly Seel, BsaJl, BseDl, Sfcl, Bfml, BstSFl, Smli, or a restriction enzyme which has 
the same recognition site as Aval, AmaSll, Bcol, BsoBl, EcoSSl, AvaJl, EcoAll, Bme\%l, HgiEl, 
5ml, Banl, AccBXl, BshNl, Eco64l Bfml BstSFl, Sfcl, BpulOl, BsaUl, BscCl, Bsml, Mval269I, 
55A1285I, BsaOl, BsiEl BstMCl, Bsell, Bsem, Bsrl, QrlOI, Bsil, BssSl BstlBl BsiZl, Asp^% 
C/rl3I, 5^^961, BspMlOl, Blpl, Bpu\ 1021, Cetll, BstACl, BstDEl, Ddel, Cpol Cspl RsrU, Dsal, 
BstDSl EcolAl, Banll EcoT3Sl Fr/OI, Hgim, EcoUOl, Styl BssTU, EcoTUl, Erhl, Espl Blpl, 
Bpu\ 1021, BsplllQl, Ceia, HgiM, 55zHKAI, ^/w21I, ^^pHI, BbvUl, Hinfl, Psp??l PpuMl, 
PspSU, SanDl Sdul Bsp\2S6l Bmyl Seel, BsaJl, BseDl, Sfcl, Bfml, BstSVl, Smti. 

36. (Original) The method of claim 1 or 28 wherein one of the restriction enzymes is Aarl, 
Ascl, BbrCl Cspl Dral Fsel, Notl Nrul, Pad, Pmel, Pvul, Sapl, Sdal, Sfil, Sg/l, SpH, Srfi, 
Swal, or a restriction enzyme that has the same recognition site as Aarl, Asel, BbrCl, Cspl, Dral, 
Fsel, Notl, Nnil, Pad, Pmel, Pvul, Sapl, Sdal, Sfil, Sgfl, SpH, Srfi, Swal. 

37. (Original) A method of inducing expression of a DNA sequence of interest in a host cell, 
comprising contacting a recombinant host cell which is deficient in rhamnose catabolism, and 
has a recombinant DNA molecule comprising a rhamnose-inducible promoter operably Hnked.to 
an open reading frame for a heterologous RNA polymerase, with rhamnose and an expression 
vector comprising a promoter for the heterologous RNA polymerase operably linked to a DNA 
sequence of interest. 



38. (Original) The method of claim 37 wherein the DNA sequence of interest is flanked by 
two restriction enzyme sites, wherein one of the flanking restriction enzyme sites is for a first 
restriction enzyme which has infrequent restriction sites in cDNAs or open reading frames from 
at least one species and generates single-strand DNA overhangs, and wherein another flanking 
restriction enzyme site is for a second restriction enzyme which has infrequent restriction sites in 
cDNAs or open reading frames from at least one species and generates ends that are not 
complementary to the overhangs generated by the first restriction enzyme. 
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39. (Currently Amended) A method comprising introducing a vector comprising a nucleic 
acid fragment encoding a bamase which lacks a secretory domain into a recombinant host cell 
which expresses barstar from a promoter which is constitutivelv consitutiv e ly expressed in 
prokaryotic cells. 

40. (Original) A method comprising introducing the vector system of claim 14 into a host 
cell, wherein the second vector comprises a counterselectable gene comprising a nucleic acid 
fragment encoding a bamase which lacks a secretory domain. 

41 . (Original) A vector comprising an open reading frame 3 ' to a DNA fragment of no more 
than 30 base pairs, which DNA fragment comprises a ribosome binding site, a Sgfl recognition 
site, and a sequence which, when present in mRNA, enhances the binding of the mRNA to the 
small subunit of a eukaryotic ribosome. 

42. (Original) The vector of claim 41 wherein the DNA fragment includes 
AAGGAGCGATCGCX,ATGX2 (SEQ ID N0:1), and wherein Xi and X2 are individually an A, 
T, G or C. 

43. (Original) A vector comprising a Sgfi recognition site, a sequence which comprises ATG 
and which sequence, when present in mRNA, enhances the binding of the mRNA to the small 
subunit of a eukaryotic ribosome, and an open reading frame which begins at the ATG in the 
sequence. 

44. (Original) A vector comprising a Sgfi recognition site 5' to a recognition site for a first 
restriction enzyme which generates blunt ends, which vector, once digested with Sgfi and the first 
restriction enzyme and ligated to a DNA fragment comprising an open reading frame flanked by 
an end generated by a second restriction enzyme that generates a 3' TA overhang and an end 
generated by a third restriction enzyme which has infrequent restriction sites in cDNAs or open 
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reading frames from at least one species and generates blunt ends, yields a recombinant vector 
comprising the open reading frame. 

45. (Original) The vector of claim 44 wherein the first and third restriction enzymes are the 
same. 

46. (Original) The vector of claim 44 wherein the first and third restriction enzymes are 
different. 

47. (Original) The vector of claim 44 wherein the first restriction enzyme is Pmel, EcoRV or 
Ban. 

48. (Original) The vector of claim 44 wherein the first restriction enzyme is Pmel, Dral, 
EsaBCZl, Hindm, Hpa\, Scil or Swal, 

49. (Original) The vector of claim 44 wherein the first restriction enzyme is Alul, Ball, BfrBl, 
BsaAl BsaBl BsrBl, Btrl, Cac8I, Cdil, Cv/JI, Cv/RI, EcoAim, EcolSl, EcolCm, EcoRY, 
FnuDU, FspAl Hael, HaeUl, HpySl, Lpnl, Mlyl, Msli, Mstl, Nael, NalW, Nml, NspBU, Olil, 
PmaCl, Pmel, PshM, Psil, PvuR, Rsal, Seal, Smal, SnaBl, Srfi, Sspl SspDSI, Stul, Xcal, Xmnl, 
or Zral. 

50. (Original) The vector of claim 44 wherein the restriction enzyme that generates a 3* TA 
overhang is Sgfi, 

51 . (Original) The vector of claim 44 which further comprises an open reading frame which 
includes the Sgfi site. 



52. (Original) The vector of claim 44 which comprises a ribosome binding site 5* to the 
nucleotide cleaved by Sgfi. 
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53. (Currently Amended) The vector of claim 44 wherein ligation generates the follow^ing 
sequence in the recombinant vector AAGGAGCGATCGCYATG (SEP ID NO:69) or 
X1X2X3GCGATCGCCATG (SEP ED NO:70) . wherein Xj-Xa, X2X3G or X3GC is a codon which 
is not a stop codon, and wherein Y is A, T, G or C. 

54. (Griginal) The vector of claim 44 wherein ligation generates the following sequence in 
the recombinant vector X1X2X3GTTTY1 Y2, wherein X1X2X3 is a codon in an open reading frame 
which is not a stop codon and Yi and Y2 each =A, Yi = A and Y2 = G or Yi = G and Y2 = A. 

55. (Griginal) The vector of claim 44 wherein ligation generates the following sequence in 
the recombinant vector X1X2X3GTTTY1 Y2, wherein X1X2X3, X2X3G or X3GT is a codon in an 
open reading frame which is not a stop codon and Yi is not A when Y2 is A or G, or Yi is not G 
when Y2 is A. 

56. (Priginal) A vector comprising a first open reading frame which includes a Sgfl 
recognition site and a recognition site which is not in the open reading frame for a restriction 
enzyme that has infrequent restriction sites in cDNAs or open reading frames from at least one 
species and generates blunt ends, which vector, once digested with Sgfl and the restriction 
enzyme which has infrequent restriction sites in cDNAs or open reading frames from at least one 
species and generates blunt ends, and ligated to a DNA fragment comprising a second open 
reading flanked by a single-strand 3' TA DNA overhang and a blunt end, yields a recombinant 
vector comprising a third open reading frame comprising the first and second open reading 
frames, which third open reading frame encodes a fusion peptide or protein. 

57. (Currently Amended) A vector comprising a ribosome binding site which optionally 
overlaps by one nucleotide with a Sgfl recognition site and a recognition site which is not in the 
open reading frame for a restriction enzyme that has infrequent restriction sites in cDNAs or 
open reading frames from at least one species and generates blunt ends, which vector, once 
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digested with Sgfl and the restriction enzyme that has infrequent restriction sites in cDNAs or 

open reading frames from at least one species and generates blunt ends, and ligated to a DNA 

fragment comprising an open reading frame encoding a peptide or polypeptide flanked by 

5* CGCCATGXi Y, 
3* TAGCGGTACX2Y2 (SE0IDN0:7n 

and a blunt end, yields a recombinant vector which encodes the peptide or polypeptide, wherein 
Xi is the first codon which is 3* to the start codon for the open reading frame, wherein X2 is the 
complement of Xi, wherein Yi is the remainder of the open reading frame, and wherein Y2 is the 
complement of Yi. 

58. (Original) The vector of claim 57 wherein Xi = GR1R2, wherein Ri or R2 = A, T, C or G. 

59. (Original) A vector comprising a first open reading frame which includes a Pmel 
recognition site and is flanked at the 5 ' end by a recognition site for a first restriction enzyme that 
generates complementary single-strand DNA overhangs, which vector, once digested with Pmel 
and the first restriction enzyme, and ligated to a DNA fragment comprising a blunt end at the 5 ' 
end of a second open reading frame and an end generated by a second restriction enzyme which 
generates single-strand DNA overhangs which are complementary to the single-strand DNA 
overhangs generated by the first restriction enzyme, yields a recombinant vector comprising a 
third open reading frame comprising the first and second open reading frames. 

60. (Currently Amended) The vector of claim 59 wherein the third open reading frame 
includes N1N2N3GTTTN4N5R (SEP ID NO:72). wherein N1N2N3 and TN4N5 are codons that do 
not code for a stop codon, and wherein R is one or more codons. 

61 . (Original) The vector of claim 59 wherein the blunt end of the DNA fragment is 
generated by a restriction enzyme other than Pmel. 



62. 



(Original) The vector of claim 59 wherein the blunt end of the DNA fragment is 
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generated by Pmel digestion. 



63. (Original) A vector comprising a first open reading fi-ame which includes a Pmel 
recognition site and is flanked at the 5' end by site for a first restriction enzyme that generates 
complementary single-strand DNA overhangs, which vector, once digested with Pmel and the 
first restriction enzyme, and ligated to a DNA fragment comprising a blunt end and an end 
generated by a second restriction enzyme which generates single-strand DNA overhangs which 
are complementary to the single-strand DNA overhangs generated by the first restriction enzyme, 
yields a recombinant vector which includes N1N2N3GTTTN4N5, wherein N1N2N3GTTT is a 
sequence fi-om the 3* end of the digested expression vector, wherein N1N2N3 do not code for a 
stop codon, and wherein N4 and N5 = A, or N4 = A and N5 = G or N4 = G and N5 = A. 

64. (Original) The vector of claim 63 wherein the blunt end of the DNA fi-agment is 
generated by Pmel digestion. 

65. (Original) The vector of claim 63 wherein the blunt end of the DNA fi^agment is 
generated by a restriction enzyme other than Pmel. 

66. (Original) A method for performing genetic analysis, comprising: 

a) populating a database of genetic data with a plurality of genetic records; 

b) querying the database of genetic data to identify a first subset of genetic records, 
wherein each record has at least one recognition site for one predetermined restriction enzyme or 
for restriction enzymes included in a set of predetermined restriction enzymes; and 

c) determining a set of statistics associated with the restriction enzyme recognition 
sites for at least a second subset of genetic records in the first subset. 

67. (Original) The method of claim 66 wherein determining the set of statistics includes 
determining a number of genetic records including recognition sites for one predetermined 
restriction enzyme or for each of the predetermined restriction enzymes in the set. 
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68. (Original) The method of claim 66 wherein determining the set of statistics includes 
determining a number of occurrences of at least one site for the one predetermined restriction 
enzyme or for the predetermined restriction enzymes in a genetic record in the second subset. 

69. (Original) The method of claim 66 wherein the genetic records comprise nucleic acid 
sequences. 

70. (Original) The method of claim 66 further comprising filtering the subset of genetic 
records to include or exclude genetic records having one or more selected characteristics. 

71 . (Original) The method of claim 66 further comprising filtering the subset of genetic 
records to exclude genetic records having a size greater than a predetermined value. 

72. (Original) The method of claim 71 wherein the predetermined value is 21000 characters. 

73. (Original) The method of claim 66 further comprising determining the sequence of 
specific bases which are present as ambiguous bases within a recognition site or which are 
present between a recognition site for a restriction enzyme and the position at which the 
restriction enzyme cleaves DNA containing the recognition site. 

74. (Original) The method of claim 66 wherein at least one of the restriction enzymes has a 6 
bp, 7 bp or 8 bp recognition site. 

75. (Original) The method of claim 66 wherein at least one of the restriction enzymes is a 
hapaxoterministic restriction enzyme. 

76. (Original) A computerized system for genetic analysis, comprising: 
a database of genetic data; 
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a processor; 

a set of one or more programs executed by the processor causing the processor to; 

query the database of genetic data to identify a first subset of genetic records, 
wherein each record has at least one recognition site for one predetermined restriction 
enzyme or for restriction enzymes included in a set of predetermined restriction enzymes, 
and; 

determine a set of statistics associated with the restriction enzyme recognition 
sites for at least a second subset of genetic records in the first subset. 

77. (Original) A recombinant vector prepared by digesting a vector comprising a Sgfl 
recognition site 5* to a recognition site for a first restriction enzyme which generates blunt ends, 
with Sg/l and the first restriction enzyme and ligating the digested vector to a DNA fragment 
comprising an open reading frame flanked by an end generated by a second restriction enzyme 
that generates a 3' TA overhang and an end generated by a third restriction enzyme which has 
infrequent restriction sites in cDNAs or open reading frames from at least one species and 
generates blunt ends. 

78. (Original) A support comprising a plurality of recombinant vectors, one or more of which 
comprise a different open reading frame, wherein each recombinant vector is prepared by 
digesting a vector comprising a Sgfi recognition site 5* to a recognition site for a first restriction 
enzyme which generates blunt ends, with Sgfl and the first restriction enzyme and ligating the 
digested vector to a DNA fragment comprising an open reading frame flanked by an end 
generated by a second restriction enzyme that generates a 3' TA overhang and an end generated 
by a third restriction enzyme which has infrequent restriction sites in cDNAs or open reading 
frames from at least one species and generates blunt ends. 

79. (Original) The support of claim 78 which a multi-well plate, the wells of which optionally 
each comprise a different recombinant vector. 
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80. (Currently Amended) The support of claim 78 wherein the different open reading frames 
include open reading frames having nucleotide substitutions of a selected open reading frame 
which different open reading frames are prepared by mutagenesi s mutatg e nesis of the selected 
open reading frame. 



